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THE STE. GEXEVIEVE MARLS NEAR FORT DODGE
AND THEIR FAUNA.1
JAMES H. LEES AND A. O. THOMAS.
A. The Strata.—In his report on the geology of Webster
county2 F. A. Wilder mentions the presence of a shaly marl rich
in fossils, which he includes with the St. Louis limestone. The
writers have had the opportunity of examining a number of out
crops of these shaly marls and a study of the fossils collected
from them has corroborated the conclusion reached, apparently
somewhat tentatively, by Weller and Van Tuyl,3 that they are
Ste. Genevieve in age. Because of this determination it seems
worth while to call attention to the character and distribution
of these beds and to their contained fossils. Mr. Thomas has
studied the fossil content of the 'beds while Mr. Lees, accompa
nied to some of the exposures by Mr. Thomas, has examined the
different localities where the beds are known to outcrop. With
one exception all the outcrops here reported are located within
the valley of Lizard creek, west of Fort Dodge.* This exceptional
locality is -in a ravine which opens into Des Moines valley from
the northwest opposite the dam and about o.ie-third mile above
the railroad and wagon bridges over the river at the mouth of
Lizard creek. The streamlet has cut through the drift, which
is rather thin, through the Coal Measures, which are twenty feet
or more in thickness, and into the marly beds of the Ste. Gene
vieve, to a depth of twenty to twenty-five feet. Owing to the un-
consolidated nature of most of the beds some ';f the exposures are
somewhat slumped. The Ste. Genevieve bed;; are exposed for
two hundred yards or more along the lower part of the ravine.
Just above the mouth of the ravine, the exposure shows two to
three feet of a dark red clay, which is overlain by twelve to fif
teen inches of a greenish gray clay. Above this lies a streak of
rather hard yellow to gray shale, which, a hundred yards up
stream, forms an eighteen inch ledge, which makes a small wa
terfall in the stream. This ledge is in turn overlain by a light
gray shale with a yellowish tinge, which has a thickness of about
seven feet. This shale is richly fossiliferous, especially in certain
streaks, and is the only bed in which any fossils were found.
Above it lies a red clay shale having a maximum thickness of ten
'Published with permission of the Director of the Iowa Geological Survey
'Iowa Geol. Survey. Vol. XII. pp. 78-83. 1901.
'Iowa Acad. Science Vol. XXII. on. 241-247. 1915.
•For additional localities see addendum at end of this paper. 1
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feet. All of these beds have a starchlike fracture where fresh
faces are seen, but crumble to a marly texture on exposure.
In the lower part of the ravine the upper red shale, or marl,
is overlain by residual Coal Measures material and drift. Per
haps two hundred yards up the ravine twenty feet of Coal Meas
ures shales are exposed along the hillside. They are gray and
fine textured 'below but near the top contain characteristic iron
stones, concretions and coaly streaks and other matter. This up
per part is probably largely residual. The beds are exposed for
two hundred yards or more up the ravine from their first definite
outcrop. There are in places some traces of the bright colors
which are so noticeable in the pit of the Fort Dodge Brick and
Tile Company across the river.
On the north bank of Lizard creek, about one-fourth mile
above the creek mouth, is a long-abandoned pit of the Fort Dodge
Clay Works. It shows beneath thirty feet of drift a series of iso
lated blocks of gypsum about four feet thick. The gypsum lies
directly on a black clay shale, fissile and tough, which by dig
ging may be exposed for a thickness of seven feet. Thence there
is a gap of six feet, although at this level there are scattered
about some ironstone nodules. Below this gap are twenty-five
feet of i-ed and yellow and green non-fissile shales with a starch-
like fracture. These lie on gray and green shales which have
harder fossiliferous limy bands at the top an 1 near the middle.
These shales are twenty feet thick and lie on heavy bedded sand
stone and limestone ledges which rise ten feet above the water.
The red and green marly shales are exposed at several other
places immediately upstream from this old pit, but at most of
these localities they seem to be barren of fossils. At the second
cutting along the Illinois Central railway west of the river, aibout
half a mile west of the yard limits, there are exposed about
twenty feet of gray-green clay shales which have oxidized to yel
low and red at the top. Near the middle of the exposure there
are one or more streaks of nodular gray limestone which is very
fossiliferous, while the body of shale is very sparingly or not at
all fossil bearing. This seems to be the exposure described by
Doctor "Wilder on page 78 of his report. Opposite this cut on
the south bank of the creek and below the railroad grade there is
a poor exposure of the gray and green shales with the fossilifer
ous limy bands. Most of the fossils here are brachiopods. Below
the level of these shales are red and green shales in alternating
2
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layers. No fossils or limestone bands were observed. Under
the shales are exposed twelve feet of gray limestone some ot
which is well bedded while some is fragmental. The whole series
of limestone and shales rises fifty feet or more above creek level.
Another outcrop of red and green clay shales occurs about
one-fourth mile up the valley from the one just described. Here
thirty feet or more of the gray-green shale overlies nodular gray
limestone which stands three feet above the water-level. Abund
ant fossils are present in the shales, but a five foot bed of red
clay shale above them is quite barren of life forms.
About four hundred yards above the junction of North and
South Lizard creeks, on the east bank of North Lizard, there is
an exposure of the gray-green shale which rises twenty-five or
thirty feet above the stream. Over this shale lies fifteen to twenty
feet of red shale. At several horizons in the gray-green shale
there are harder limy bands which contain large numbers of fos
sil brachiopods. The contact of the red shale with the gray is
quite sharp and lies just above a layer of fossiliferous yellow
limestone.
The next exposures on this fork, and so far as is known to the
writers the last ones, are a group five miles up the valley and in
the southeast quarter of section 8, Douglas township, about one-
fourth mile below the Minneapolis and St. Louis Eailroad bridge,
on the north bank of the stream. Here a small tributary ravine
has been cut through six feet of yellow and green shale, below
this through five feet of red and green shale, beneath which is
exposed two feet of gray sandstone or sandy limestone, then five
feet of shaly material beneath which in turn two feet of green
shale is seen above the stream level. Just down the main valley
a few rods is an exposure of ten feet of yellow and brownish red
clay shale, under which is six feet of red shale which lies on gray
sandstone which rises six feet above the creek The red shales of
these exposures are for the most part true clay shales, although
some are finely sandy. Lithologically they are the equivalent of
the red shales overlying the fossiliferous gray-green marls seen
in the abandoned clay pit and elsewhere upstream as far as the
exposure just above the forks. None of the beds at this locality
yielded any fossils nor were there found any of the nodular lime
stone bands which are the fossiliferous members of the exposures
farther downstream. Black shales, probably Coal Measures, are
said to be present in the valley walls. Just where the tributary 3
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ravine joins the main valley is an excellent example of how the
character of glacial drift may be influenced by the original ma
terial. Here a bank twenty feet high is composed of dull red
dish drift clay with numerous small pebbles. The red clay was
no doubt derived from the red Ste. Genevieve clay shales close by.
The beds seen in these exposures are stated by Wilder on page
103 of his report to belong to the gypsum series. Keyes in his
report 0n the gypsum4 also referred these beds to the same series.
As stated above, however, because of their character and of their
association with the massive gray sandstone beneath them this
whole, assemblage of shales is here placed in the Ste. Genevieve.
The underlying sandstone seems to be the same as the St. Louis
sandstone which is well exposed near the mouth of the Lizard and
at the dam on Des Moines river at Fort Dodge.
In the lower one-half mile of South Lizard valley there are sev
eral exposures of the red and green shales. Only one of these, the
southernmost, need be described here. This one shows beneath
twenty or thirty feet of till a body of red clay shale twelve feet
thick. Under it is eight feet of gray sandstone and below this
bed a green and red shale extends fifteen feet to water level. Some
of the shale near the base of this exposure is finely sandy. All
the other outcrops are similar in the character of the beds ex
posed and it is noteworthy that none of the beds carry any fos
sils.
An interesting outcrop of St. Louis limestone may be seen at
the point of the ridge bounding the west wall of South Lizard
valley, and marking the junction, of the two branches. Thirty
feet of limestone is exposed above water level and shows a steep
dip to the east, that is, downstream. One hundred feet upstream
there is present ten feet of green sandy marl grading up into
gray sandstone and underlying the limestone. Below a gap of
six feet there is exposed above the water a two foot bed of lime
stone. Two hundred yards downstream the red and green clay
shales overlie the concretionary upper 'beds of the St. Louis lime
stone, just above stream level. Taken together this series of ex
posures emphasizes the irre'gularity of the surface of the St.
Louis limestone.
B. Tlic fossils of the marls have been known for well over
half a century. As early as 1858, Worthen,5 in his report on the
'Iowa Geol. Survey. Vol. Ill, p. 279.
'Geol. of Iowa, vol. I, pt. I, pp. 178, 179, 1858. 4
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Geology of the Des Moines Valley, writes of the rocks "along the
bed of Lizard fork, . . . . " and adds that ' ' the marl bed above con
tains three or four species of Terebratula, a Spirifer, and the
tail of a trilobite. ' ' His species of ' ' Terebratula ' ' are no doubt
the forms we now know as Pugnmdes ottumwa, Composita tri-
nuclea, and Girtyella indiwnwtsis ; his "Spirifer" is S. pellaen-
s?s. The Spirifer is the only member of the fauna illustrated and
described by Hall in the paleontological part of the report just
mentioned.
In 1870, White6 in discussing the St. Louis limestone says that
' ' the following species are regarded as more characteristic of the
formation than any others: Spirifer keokuk var. (Hall), Rhyn-
chonella ottumwa (White), Athyris ambigiM (Sowerby)
the three are as common at Fort Dodge as they are in
the southeastern part of the state, although the two points are
two hundred miles apart." These three species are the same as
the "Spirifer" and two of the "species of Terebratula" men
tioned by Worthen.
Wilder7 in the Webster county report says that "this marl is
extremely rich in fossils" and he lists the three commonest bra-
chiopods and "Dentalium sp." It is not clear what fossil Doc
tor Wilder designated as Dentalium,—careful collecting has not
yielded a single specimen- of this genus of pteropods.
Both White and Wilder followed Hall8 in assigning the fauna
of the marl to the St. Louis limestone. In a recent article in the
Proceedings of this Academy Weller and Van Tuyl5 bring out
the fact that geologists working in southeastern Iowa had shown
years ago that the upper part of the St. Louis limestone, as then
delimited, differed faunally and in many cases lithologically from
the greater mass of the formation below. To this upper part
Bain10 gave the name Pella beds because of its typical develop
ment at the town of Pella in Marion county ; hv; still regarded the
beds as a distinct unit of the St. Louis. In 1890, Ulrich11 de
scribed some bryozoan fossils from the Pella beds at Pella and
in the same year Nickles and Bassler1- referred the beds to the
Ste. Genevieve formation on the basis of Ul rich's bryozoa. Later
•Rept. on the Geol. Surv. Iowa, vol. I. pp. 221, 222, 1870
TIowa Geol. Surv., vol. XII, p. 78, 1901.
3Geol. Surv. Iowa, vol. I, pt. II, p. 677, 1858.
DL/oc. clt.
"Iowa Geol. Surv.. vol. IV, p. 2S2, 1894.
"Geol. Surv. 111., vol. VIII. pt. u, pp. 434. 448, 449.
"IT. S. Geol. Surv., Bull. No. 173, pp. 166, 180.
5
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on Weller18 called attention to ' ' the correlation of the Pella beds
with the Ste. Genevieve" of Illinois and Missouri; in addition,
field work by Van Tuyl in southeastern Iowa has shown that the
Pella. beds are formationally distinct from the subjacent St.
Louis. It was first Weller," and later Weller and Van Tuyl,1*
who called specific attention to the existence of Ste. Genevieve
(Pella) beds at Fort Dodge although White, quoted above, had
recognized naarly fifty years before the faunal similarity of the
marl at Fort Dodge and of the St. Louis of southeastern Iowa
as the latter formation was then delimited.
The fauna of the marly zone presents some interesting features.
It is composed almost entirely of brachiopods, in addition to
which are a few bryozoa, fragments of a trilobite, a few thin
columnals of a slender crinoid stem, and some inconspicuous at
tached and burrowing forms. Of the brachiopods, the index spe
cies of the Pella 'beds, Spirifer pellaensis Weller and Pugnoides
ottivmwa (White), make up about ninety per cent of the entire
assemblage. The next commonest species is Composita trinuclea
(Hall) while the remaining forms occur rather sparingly. The
absence of corals and molluscs and the meager representation of
echinoderms and arthropods point, it would seem, to an environ
ment unfavorable to these groups. The shaly nature of the
marly beds indicates a muddy and more or less inhospitable sea
bottom while the reddish color of much of the formation suggests
to many geologists a comparatively arid climate at the time of
their deposition. Moreover, the absence of molluscs plus the evi
dence offered by the brachiopods indicate that the fossiliferous
marls at Fort Dodge correspond to the upper faunal zone of the
Pella beds of southeastern Iowa as brought out by Weller and
Van Tuyl on pages 246 and 247 of the article mentioned above.
Their lower zone, characterized by ten or more genera of mol
luscs, is apparently wanting in the beds representing the north
ward extension of the Pella seas, at least in the Lizard creek re
gion.
The fossils are beautifully preserved and their most delicate
markings may be readily seen with a good hand lens. Freezing
and thawing and other agents of weathering have broken and
cracked many of the shells which lie exposed at the surface. Dis
articulated valves of the larger species are not uncommon.
"Jour. Geol., vol. XVII. p. 278, 1909.
"Oeol. Purv. 111., Monog. I, p. 341, 1914, also explanation plate XLV.
"Loc. cit. 6
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In the descriptions of the brac,hiopod species, which follow,
the main features only are described. Anyone desiring greater
detail and complete synonymy is referred to the excellent Mono
graph on the Mississippian Brachiopoda recently prepared by
Doctor Stuart Weller. Page references to this monograph will
be cited under each species.
We wish to thank Doctor R. S. Bassler of the United States
National Museum for kindly identifying the bryozoa. He finds
three species, two of them already described by Ulrich from the
Pella beds at Pella and the third is new. The material now at
hand is unfortunately too meager for section cutting. Further
collecting, it is hoped, will yield more of these interesting forms.
The writers wish also to acknowledge the receipt of a small but
comprehensive collection from the marl made by Mr. Charles Ru-
benstein, a pupil of the Fort Dodge High School and an enthusi
astic collector of local fossils.
DESCRIPTION OP THE FOSSILS.
SPONGES.
Clionolithes lizardensis n. sp.
Plate XII, figs. 25, 26.
Fine tubular burrows 0.1 to 0.25 mm. in diameter penetrating
the shells of brachiopods, especially those of Spirifer pettaensis
Weller. The burrows are circular to subcircular in cross section
and they ramify the shell structure in all directions. In parts of
some shells they are sufficiently numerous to cause partial disin
tegration in much the same way that modern Cliona destroys the
shells of oysters and other bivalves.
On the surface of the brachiopod shell they appear as minute
round holes subequally spaced and not especially crowded in any
of the specimens examined. In some shells the outer laminae of
the test have been so undermined that they have crumbled away ;
on the damaged surfaces the delicate sinuous tunnels and laby
rinths may be readily seen.
The generic term Clionolithes was proposed by Clarke16 for
this sort of remains in a very interesting paper on parasitic and
dependent forms of life. Doctor Clarke's specimens are from the
Devonian of the east. Similar material has been described by
"Clarke, J. M., 1908. "The Beginnings of Dependent Life." N. Y. State
Ecluc. Dept., 4th Ann. Rept. Dlr. Sci. Dlv., Adv. sheets, pp. 25-28, plates 8-12. 7
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EXPLANATION OP PLATE XII
Page
FlGS. 1-11. PVGNOIDES OTTUMWA (WHITE) 612
1-2, 3-4. Brachial and pedicle views of two typical speci
mens.
5-6, 7-8. Brachial and lateral views of two more exam
ples. 9-10. Brachial and anterior views of another
specimen. 11. Pedicle view of an individual with a
uniplicate sinus.
PlGS. 12-13. GlRTYELLA IND1ANENSIS (GlP.TY) 613
Brachial and lateral views of a nearly perfect specimen.
FIGS. 14-17. COMPOSITA TRINUCLEA (HALL) 614
Brachial and pedicle views of two average specimens.
Pics. 18-19. SPIRORRIS FORT-DODGENSIS n. sp 609
18. The cotype at tip of the paper pointer; note the
growth lines. 19. A smoother specimen. The host
in each case is Spirifer pellaensis. Both specimens
enlarged times 3/2.
Pio. 20. BATOSTOMELLA ( sp. ) J SM
Fragment of a branching zoarium, x3/2.
FIGS. 21-22, 24 ORTHOTETES KASKASKIENSIS (McCiiESNE*) . . . . 611
21-22. Pedicle and braohial views of a nearly complete
specimen.
24. Port of the interior of an unusually large specimen
showing the median septum and mus?cle scars.
FIGS. 25-26. CLIONOLITHES LIZARDENSIS n. sp 605
25. Brachial view of a specimen of Spirifer pellaensis
partly disintegrated by the boring'3 of this sponge.
26. Another shell of the same species showing the burrows
and several tunnels. Holotypes. Both specimens
x3/2.
PIG. 27. ANISOTRYPA FISTUI.OSA Uuueii 610
A fragment of a zoarium encrusting a piece of brachiopod
shell, x3/2.
FIGS. 23, 28-34. SPIRIFER PELLAENRIS WET.LER 613
23. BraoMal view of a large, long hinged specimen.
Note that figure 26 is an example of the rarer short-
hinged forms. 28-29. Brachial and lateral views of a
"square-shouldered" individual. 30. A separate
pedicle valve. 31. Posterior view of a typical shell.
32-34. Brachial, pedicle and anterior views of a very
perfect specimen.
FIG. 35. PHILLIPSIA (sp. undet.) 615
An imperfect pygidium showing some of the features of
this genus.
8
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Thomas17 from the Devonian of the west and by Price18 from the
Pennsylvanian of West Virginia.
Occurrence. —Ste. Cenevieve, Pell a beds, near mouth of Lizard
creek, Webster county, Iowa.
ECHINODERMS.
Undetermined Crinoids.
Minute fragments of stems not over 1.5 mm. in diameter 02-
cur in the clay and in lumps of the marl ; they were first noticed
in the clay adhering to uncleaned brachiopod shells. The column-
als are thin and are rounded pentagonal in transverse section;
the lumen is scarcely one-tenth of a millimeter across and the
joint face's are marked by fine marginal crenellie. They are ap
parently rare.
. Spirorbis fort-dodgensis n. sp.
WORMS.
Plate XII, figs. 18, 19.
Tube right-handed, of one and one-half to two and one-half
turns, the last volution being much the largest and covering the
earlier ones. Diameter of the adult forms from two to two and
one-half millimeters, height about one millimeter. Cross section
of the volution somewhat oval, mouth slightly upturned, umbili
cus small but well marked. Surface marked by sharp conspicu
ous growth lines which are well separated on the periphery but
which are crowded in the umbilical region ; there is more or less
distinct imbrication of the successive growth increments, each
new addition projecting a short distance from within the next
older ; the younger half-grown tubes are smooth.
These enrolled worm tubes are cemented to the shells of brach-
iopods, especially to the shells of Spirifer pellaensis.




1890. Batostomella interstincta Ulrich, Geol. Surv., 111., vol. VIII.
pt. ii
,
p. 434, pi. LXXV, figs. 4-4c.
Zoarium forming a thin incrustation spread over the shell of
ftpirifcr peUaensis; the incrustation is so thin that the position
"Bull. Lab. Nat. Hist., Ftate Triv. Iowa, vol. VI. no. 2, pp. 165 I6f,.
1911, plate.
"W. Va. Geol. Purv., Kaleigh county Kept., part Iv. p. 688. pi. x>:x. fie. 1,
1916.
39 11
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of the brachiopod ribs is scarcely obscured. At intervals from
this spreading base, according to Ulrich, this species throws up
"irregularly branched shoots, one mm. or thereabouts in diame
ter at the basal portion, and somewhat more higher up." These
branches are wanting in the specimen at hand but there is some
evidence that one or two may have been present but are now
broken off.
Zoecial apertures of the encrusting base are from .20 to .25
mm. in diameter when measured along the diagonal rows. Me-
sopores few; acanthopores common.
One of Doctor Ulrich 's figured specimens from Pella encrusts
a crinoid stem ; on this specimen the bases of the broken branches
are prominent, another illustration exhibits one of the branches.
Occurrence. —Ste. Genevieve, Pella beds, on Lizard creek, Web
ster county, Iowa.
Batostcnnella (a new species)
Plate XII, fig. 20.
Zoarium branching, main stem (judging from the single frag
ment at hand) flattened oval to nearly round in cross section,
branches more nearly circular than the stem ; main stem and
branches apparently hollow, wall of the stem about 0.5 mm. thick.
Apertures oval, seven or eight in the space of two millimeters;
interspaces tbick, mesopores few, acanthopores ( ?) large.
Doctor Bassler labelled this specimen "new species,— in Ulrich
collection." The meager amount of material at hand makes it
unwise to attempt complete specific description ; more specimens,
it is hoped, from which tangential and vertical sections may be
cut, eventually will be obtained.
Occurrence. — Ste. Genevieve, Pella befls. one-fourth mile above
mouth of Lizard creek, Webster county. Iowa. ,
Anisotrypa fistitlosa Ulrich
Plate XII, fig. 27.
1890. Anisotrypa fistulosa Ulrich, .Gcol. Surv. 111., vol. VIII, pt.
ii, p. 448, pi. LXXIT, figs. 6-6c.
Zoarium composed of one layer about one millimeter thick
coating a fragment of brachiopod shell, presumably that of Or-
thotetes kaskaskiensis. Quoting Doctor Ulric>h—"Surface gen
erally smooth, at intervals of three or four mm. with clusters of
apertures of larger size than the average, which in rare instances
are slightly elevated. A few small cells usually present near the
12
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centers of the clusters. Apertures regularly arranged, polygonal,
commonly hexagonal, varying in diameter from 0.28 mm. to 0.5
mm., in the dusters, nine or ten of the average size in three mm.,
separated by comparatively thin partitions. Zooecial tubes curv
ing gently thnmghout their length, not quite direct even at the
surface of the layers. Walls thin and flexuous below, but to
wards the surface they become rather abruptly, but only moder
ately thickened. Lines between walls of adjoining zooecia sharply
marked. Mesopores(?) (small tubes) very, rare, only in the
groups of large zooacia. Diaphragms with large perforations,
three or four in each tube, quite commonly observed closing their
apertures. ' '
Occurrence. —Ste. Genevieve, Pella beds, Illinois Central rail
road cutting, near Fort Dodge, Webster county, Iowa.
BRACHIOPODS.
Orthotetes kaskaskiensis (McChesney)
Plate XII, figs. 21-22, 24.
1914. Orthotetes kaskaski-ensis Weller, Geol. Surv. 111., Monog. I,
p. 77, pi. VI, figs. 1-14, 15?
Shell of medium to large size, subcircular in outline, broader
than long, hinge-line shorter than the greatest width. Cardinal
angles rounded. A nearly complete specimen at hand is of the
following dimensions : length of pedicle valve 26 mm., length of
brachial valve 24.5 mm., greatest width 38 mm.,' height of car
dinal area 4.5 mm., thickness near midlength 5.7 mm.
Pedicle valve flattened concave, greatest concavity near the
middle ; beak and umbo abruptly elevated, and the whole umbonal
region somewhat distorted. Cardinal area flat and sloping back
ward from the hingeline at a wide angle ; each half of the area
is divided into two regions by a line originating at its apex and
extending diagonally to the cardinal line and terminating at a
point midway between the center of the area and the cardinal
angle. Pedicle opening higher than wide and closed by a con
vex deltidium. On the inside of the valve a strong median sep
tum extends forward between the muscle scars.
Brachial valve convex except near the cardinal extremities
where it is flat or slightly concave, highest convexity posterior to
the middle. Interior unknown.
Surface of both valves marked by radiating costse which in
crease by the introduction of new ones between the old or by the
division of the older costse. Growth lines rather coarse, in some 13
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cases approaching the character of wrinkles, best developed on
the anterior part of the valves. Minute concentric markings may
be seen with a lens, especially between the costse where they have
been protected from wear.
Many fragments of this fine species were collected but whole
specimens are rare. The best specimen, figures 21 and 22 of the
plate, was collected by Charles' Rubenstein. Many of the shells
exhibit borings of CKonoUthes lizardensis and in some cases their
broken condition is due to the ravages of this little boring sponge.
Occurrence. —Ste. Genevieve, Pella beds, along Lizard creek,
"Webster county, Iowa.
Pugnoides ottumwa (White)
Plate XII, figs. 1-11.
1914. Pugnoides ottumwa "Weller, Geol. Surv. 111., Mono?. I, p.
193, pi. XXV, figs. 7-17.
Shell small, five-sided in outline, width and length about equal.
Dimensions of an average specimen are: length 12 mm., width 11
mm., thickness 7 mm.
Pedicle valve sharply pointed at the beak, umbo strongly con
vex, mesial sinus confined to the anterior part of the valve where
it is broad and relatively deep ; anterior margin sinuous due to
the extension of the mesial part of the valve ; beak incurved,
produced 1 to 1.5 mm. beyond the brachial valve ; delthyrium tri
angular, partly closed; foramen round, terminal, size and posi
tion variable when a series of shells is examined ; plications sim
ple and limited to the anterior half of the valve, one to three
(rarely four or five) in the bottom of the sinus and from three
to five on each slope.
Brachial valve more convex than the pedicle ; mesial fold con
fined to the anterior part of the valve and strongly elevated in
front; beak incurved beneath that of the pedicle ; arrangement of
the plications as on the opposite valve.
Surface of both valves smooth except for the plications and a
few growth lines near the anterior margins.
This species is very abundant at all the localities where fossils
are obtained. It is especially characteristic of the Pella beds and
is regarded as their index fossil. It is found also at Ottumwa
(whence the specific name), Pella, Oskaloosa, Kecsauqua, and
elsewhere in southeastern Iowa. 14
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Occurrence. —Ste. Genevieve, Pella beds, along Lizard creek
and in the Illinois Central railroad cutting, Webster county,
Iowa.
Girtyella indianensis (Girty)
Plate XII, figs. 12-13.
1914. Girtyella indiamnsis \Veller, Geol. Surv. 111., Monog. I,
p. 275, pl. XXXIV, figs. 1-24.
Shell small, smooth, elongate, more or less oval to roundly five-
sided in outline ; front margin truncate. Dimensions of the most
perfect specimen found at this locality are .- length 15 mm., width
10.5 mm., thickness 7 mm.
Pedicle valve convex, greatest convexity over the umbonal re
gion, mesial sinus shallow and limited to the anterior third of
the valve ; beak prominent and strongly incurved over that of the
brachial valve and terminating in an elongate ovate foramen
which opens through the terminal part of the umbo.
Brachial valve less convex than the pedicle, mesial fold ill-de
fined or wanting, beak curved beneath that of the pedicle.
Surface of both valves smooth except for a few concentric lines
of growth. Very fine punctse which are characteristic of this
genus may be readily seen with a lens.
This species is very rare in the Pella beds at Fort Dodge though
abundant in corresponding beds in southeastern Iowa. Only
two specimens have been obtained. By several geologists this
shell has been called Dielasma turgida but it has been shown by
Girty to differ from that species. From the young specimens of
Composita trinuclea the young sheik of this species may be dis
tinguished by the shape of the foramen and by the fact that the
shell structure of G. indumensis is always punctate.
Occurrence. —Ste. Genevieve, Pella beds, along Lizard creek,
Webster county, Iowa.
Spirifer pellaensis Weller.
Plate XII, figs. 23, 28-34.
1858. Spirifer keokuk var. Hall, Geol. Iowa, vol. I, pt. II, p. 677,
p1. 24, figs. 4a-d.
1914. Spirifer pellaensis Weller, Geol. Sun'. 111., Monog. I, p. 340,
pi. XLV, figs. 1-31.
Shell of medium size, in most cases wider than long, greatest
width at the hinge-line but in a few oases in front of the hinge-
line, cardinal angles extended, rectangular, or in a few cases
15
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rounded. An average specimen measures : length 22.5 mm., great
est width at midlength of the shell 28 mm., length of the hinge-
line 32 mm., thickness 17 mm.
Pedicle valve convex, beak pointed and strongly incurved ; car
dinal area sharply denned, curved; pedicle opening triangular,
higher than wide. . Plications rounded, simple, from nine to thir
teen on the lateral slopes; mesial sinus distinct, one strong me
dian plication extends its entire length and on either side is one
(rarely two) weaker plication which arises by the division of the
first plication of the lateral slope.
Brachial valve convex, beak pointed, short, and scarcely in
curving over the narrow area; mesial fold well developed and
marked by a prominent median furrow which is flanked on each
side by a strong plication, other furrows and plications are the
counterparts of those on the opposite valve.
On well preserved specimens fine concentric markings and fine
longitudinal lines cover the Whole surface, on rubbed or worn
shells they may be seen between the plications toward the anter
ior part of the valves. Lines of growth, densely crowded in some
cases, also are present. »
Following Hall this species has usually been designated in the
Iowa Reports as a variety of 8. keokuk or simply as S. keokuk.
It rather closely resembles this species but, as pointed out by
Weller, it differs from it ' ' in 'its smaller size, its more sharply
defined and more angular mesial sinus towards the beak, and
especially in the narrower and less gibbous umbonal region of
the pedicle valve. ' ' Some writers have called it S. littoni confus
ing it with that species due perhaps to the fact that Swallow's
S. littoni had never been illustrated before the appearance of
Doctor Weller 's Monograph. ,
Occurrence. —Ste. Genevieve, Pella beds, along Lizard creek
and in the Illinois Central railroad cutting, Webster county,
Iowa.
Composita trinuclea (Hall)
Plate XII. figs. 14-17.
1858. Terebratula trinuclea Hall, Geol. Iowa, vol. I, pt. II, p. 659,
pi. 23, figs. 4a-c, 5.
1914. Composita trinuclea Weller. Geol. Surv. 111.. Monog. I.
p. 486, pl. LXXXI, figs. 16-45.
Shell small, four- or five-sided in outline. length and width
about equal, greatest width in front of the middle ; an average
16
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specimen measures: length 14.5 mm., greatest width 15 mm.,
thickness 8.8 mm.
Pedicle valve convex, greatest convexity over the posterior
half, mesial sinus beginning on the umbo whence it continues as
a shallow groove to the anterior third of the valve where it be
comes deeper and wider and extends forward in a tongue-shaped
point ; beak incurved over that of the opposite valve and termin
ating in a large round foot opening ; no cardinal area.
Brachial valve convex, mesial part strongly elevated in front
and the elevation set off by a marked depression on each, side; a
shallow median groove occurs along the summit of the fold in the
larger shells; beak curved snugly beneath that of the opposite
valve.
Surface of the valves smooth except for crowded concentric
lines of growth towards the front margin.
This variable shell has passed under several names in the Iowa
Reports. It is doubtless the shell denoted as Atkyris ambigua,
—see reference earlier in this paper. Its usual name, however,
has been Athijri-s or Seminula subquadrata, each of which is a
synonym of the name now recognized.
Occurrence. —Ste. Genevieve, Pella beds, along Lizard creek
and in the Illinois Central railroad cutting, Webster county,
Iowa.
TRILOBITES.
Phillip sia (species undetermined)
Plate XII, fig. 35.
A single small and imperfect pygidium was collected by Doc
tor Lees in the marl on North Lizard creek. The margin of the
specimen is broken away. The axis is prominent and is dis
tinctly set off from the lateral lobes ; thirteen segments are pre
served, a number at the distal end being lost. All the segments
are sharply denned by narrow, deep sulci. The segments of the
lateral lobes are wider than those of the axis, six of the latter be
ing a little wider than five of the former.
Occurrence. —Ste. Genevieve, Pella beds, along north branch
of Lizard creek, Vfebster county, Iowa.
ADDENDUM.
Since the foregoing paper was written an exposure of the
Ste. Genevieve marls has Been found in the northwest quarter
of section 6, Cooper township, in a small ravine on the east 17
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side of the river, about five miles above Fort Dodge. Two
small outcrops were seen here, one near the mouth of the creek,
the other about two hundred feet upstream. The lower exposure
shows about two feet of gray nodular concretionary calcareous
marl, under which is exposed a few inches of sandy shale. At
the upper outcrop there is exposed above water a foot of gray-
green, red and varicolored clay shale, similar to those on Lizard
creek. A few specimens of 8[iirifer pellaettsis Weller and
Pugnoides ottumwa (White) were found in the clay shale.
Along the west fork of Des Moiues river above Huuiboldt
there are several outcrops of brightly colored clay shales which
resemble those along Lizard creek although since they are non-
fossiliferous the identification must rest on lithological similari
ties alone, and is not positive.
In the banks of a little brook, just above bridge 355 on the
Chicago and North Western railway, about one-half mile east
of Rutland, there is exposed two feet of bright red clay shale
which is very finely arenaceous 'and breaks with a coarsely
starchlike fracture. It is at the level of the Des Moines flood
plain and resembles the red shale below the Minneapolis and
St. Louis Railroad bridge over North Lizard in Webster county.
Between Rutland and Bradgate there are exposures of red and
blue-gray clay shales as follows : In the bed of the small creek
just back of the creamery at Rutland; about a mile above the
Rutland bridge, on the south side of the river, rising eight to
ten feet above the water ; in the south bank of the river in the
southeast quarter of section 15 ; in the northeast quarter of sec
tion 23 ; and just below the Bradgate bridge. It is difficult to
determine whether these shales are Ste. Genevieve or Port
Dodge although on account of their clayey nature the former
possibility seems the more probable one.
Further examinations of the outcrops near Minneapolis and
St. Louis Railroad bridge over North Li/ard creek show that the
clay shales are exposed in a small gully for at least thirty
feet above the stream. This is perhaps two hundred feet he-
low the tributary ravine mentioned on page 601. Along this
ravine to the north there are exposed at intervals for nearly
one-half mile pink and gray clay shales which rise at least
twenty feet above the water. Just north of the east-west road
crossing the center of section 8 is a ledge of fine gray sandstone
ten feet high. Over it lies ten feet of red sandy shale with
some sandstone layers. The relations here seem to be cumula
tive proof for the theory that these shales belong to the Ste.
Geuevieve.
18
Proceedings of the Iowa Academy of Science, Vol. 25 [1918], No. 1, Art. 56
https://scholarworks.uni.edu/pias/vol25/iss1/56
